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1 BEHAVIORAL GOALS FPOR SET III (APPLICATIONS)

1. The participant will develop a working outline utiliziug

a leariing system approach for an inservice institute for

sclence teachers. The outline will include:

a.

C.

d.

f.

-0
h.

Pertinent infurmation about the institute partic-
ipants necessary in designing the progranm.

A sgtatement of the general philosophy of the
institute.,

Statements of at least three general behavioral
goals for the inutitute participants.

At least one example of A behavioral cbjective

and a corresponding criterion assessment item

to be used in the institute.

A general statemaent of the content of the instfitute,
A 1ist of the pcsbdible learning techniques employed
vith Jjuetifications for at least two different
techniques,

A management plan for the operation of the institute.

Plans for evaluating the institute.

2, The participant wil) examine the curcriculum plan on

"Davelop Scientific Literacy” (Part Two-A, pages 9-34)

and will



a. evaluate the effectivenuass of thé prxogram to achieve

its gtated goals;

b. recommend specific ways for improving the broéram
with emphasis on learning strategles;

¢. develop at least two criterion (one cognitive and
oﬁe affective) assessments for deteruwining attain-

ment of any two of the objectives stated.

3. The.pﬁrticipant will»;xamiﬁe Ehe léaéning sy;tem model ané
description of an inservice institute (Part Two-B, pages
36-50) and

a,. evaluéie'éﬁgﬁmgd;i~i;sfitdéﬁ plans on the basfa of
achieving the stated philosophy and goals;
b. recopmend and justify revisions in the model

institute structure.

4, The participant will compare thy program he prepared in
“Jtem I with the simulated model, recommend changes in the

plans for his program, and jJustify uls recommendations.

S. The participant will search for further information on
sciertific literacy and will discves with others tha need

for introducing psedrams of this type inte the curriculum.
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INTRODUCTION TO PROCEDURES

The matnrial and your activities ip this Set center
around the application of educational technology to the de-
velopment of an Znservice teachers institute. Learning
activity is at your option: You can work with a small group
(from two to six or eight) or work alone. The only guiding
restriction is that in designing your own inseirvice program,
the result snould be a useful product to you. It would be
best then, if this activity were carried out alone or with
others who have the same inservice needs and type of partic-
ipantr,, Otherwise tha activity wi{ll become a textbook ex-
ercise rather than the production of a useable product.
Interaction with other science supervisors regarding their
inservice institute models is encouraged and will prove

valuable in redesigning your own institute.

There are three basic activity sections in this Set.

" You will design an inservice institute for use in
your vork.‘tfou ;ay choose any purp&se for the
fastitute that vou wish, as long as it i3 one that
cau actually be used {f and when you have the
opportunity., In order to provide some uniformity
in planning,a tentative outline will be provided

vhich you may or may not choose to fullow in detail.
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(A and B):

After the plan is developed, you wiil be asked to
review the plan for a hypothetical curriculum in-
tended to develop scientific literacy. The system
plans to adopt the program, and has developed an
inservice institute tc prepare teachers to teach
it. You, as science supervisor, must analyie the
curviculum and the plans for the institute,
suggesting methuds for improving both curriculum

and institute plans.

On the basis of your experience =ith the model
institute and interaction with other scilence
supervisors, review and revise your own institute

plans.

In addition to the material supplied in parts one, two,
and three, you may need specific in?depth learning materials
in certain areas of educational technology. ‘The Apﬁéndix'liqt;
all of the Level 11 material included in Set I along with
some additional material., You are free to atoplwhat you are
doing at any time and utilize any of the specific items that
will meet your needs. Each of thu items listed in the
appendix will have with it a form of pre-test to allow you to

determine more specifically your own areas of learning need.
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Please follow each task without "reading ahead" in the
remainder of the materials. IT IS IMPORTANT THAT YOU FOLLOW
EACH IN SEQUENCE. When you have finished one part you may

go xight on to the next.,

At this point proceed to the next section.
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INITIAL ACTIVITY

For this part of Set III you will prepare an outline of
a plan for an inservice institute which you would like to
implement on a local level. It may deal with any area you
think appropriate and necessary for use in your present job.
This is not a textbook exercise. After you have completed
all of Set III, we assume that you will actually try to
complete planning and seek to run the actual inservice

institute you have developed here.

To establish a basic uniformity of approach for later
interaction with other supervisors and with the model system
in part two of your activities, the following rough outline
18 suggested. However, since this institute is for your own
use, feel free to make alterations where necessary to meet

your needs.

Your plan for an inservice institute should include

a., a statement of what is to be accomplished;

b. a description of the participants including
necessary admission requirements (if any),
necessary information about participants, how
participants are chosen, and how the necessary

information is to be obtained;




c. what will be done in the institute, including
content, methods, and time schedule;

d., Justification for major decisions on content
and methods;

e. management plan for the institute (logistics);
e.g. budget, facilities, resources, staff,
equipment, and supplies;

f. how you will "know'" the institute was successful;

g. a flow chart of activities in developing and

operating the institute.

When you have completed this exerclse take a short break.

Part One is now complete.

When you are ready, go on to Part Two. After you have
read the material in Part Two, follow the directions at the

end.
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Background Information

Developing a scientifically literate citizenry is
commonly recognized as a critical need.of our time. Ful-
fillment of such a need might be achieved through the
development of a science curriculum specifically designed
for this purpose. Another approach would be to provide
' additions, modifications, and/or enrichment for the ex-

isting program.

The‘folléwing'material has been developed as a spe-
cifically designed curriculum in scientific literacy. How-
ever, it is not being presented as a complete, poliahed,'
and packaged curriculum. The material is extensive and
does represent, to a significant degree, just what such a
curriculuﬁ should contain. Feel free to analyzé and submit
revision suggestions after you'have completed your work in

Set III.

For the present cctivity, however, consider the contents

as a finished product anc¢ work on that basis,




Nature of the Learner

The students of Grand City are somewhat typical of
étudents in other school systems. In Grand City, as at
the national level, about 1.5 percent of the school-
aged population become science majors and/or science
teachérs. About 20 percent of the populatioan graduates
from college; of the college graduates, about 23 percent
become clementary and secondary teachers, not including
gecondary teachers in English, mathematics, science, and

social studies.

About 28 percént of the school-aged population drop‘
out of school before completing high school. The school
dropouts are generally of tﬁe same intelligence as the
students who complete high school. Many of these may be
called "manually" oriented, because they are more inierested
in doing than in scholarship. However, some of the drop-
outs are very intélligent, and_appear to drop out merely
because they are dissatisfied with the school curriculum

and environment.

The school community is about 15 percent black, with
the remainder of the population scattered among Puerto
Rican, Spanish speaking, second and third generation
central European, Eﬁglish, Scandinavian, and those with

long American family histories, together with a scé¢attering
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of other minority groups. The student population shows
abi1lity and achievement scores that are typical for slightly

above average city and suburban schools.

Students have been showing a growing negative attitude
FOWafd science. . Enrollment in high school science courses
has been dropping slightly each year, and there is some
evidence of a lack of interest in elementary and junior high
school science. More frequently in recent months students

have been heard tc express a dislike for taking science.

Most of the students come frxom upper middle class homes
with parents' occupations ranging from blue collar workexs
to bank presidents. The students appear to be very democratic
in their relationships with each other. The school system
has tended to be quite restrictive in its policies, and there
is some evidence of a growing unrest among etudents &bout the

status quo.

The science literacy curriculum is bheing fntroduced to
neet the needs of this student population. Two specific
affective goals in developing the curriculum were improvement

of student attitude and increasing interest in science.
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Definitioﬁ of Scientific Literacy

.Currticulum Title: Man and His Environment

Paul DeHart Rurd, in developing a definition of scien-
tific literacy for the NSTA'curticulum Conmmlttee, chose to
emphasize what the individual who was scientifically literate

would do.

"Goals of Science Teaching -- Science teaching
should result in scientifically literate citizens.

"A statement of goals for an education in the
sciences should describe what we mean by a scien-~
tifically literate person living in modern times.
This person is the end product, as we see him, of
ten to fifteen years of science education, beginning
with kindergarten.

"What are some of the ways by which we can
identify this person:

~=-- He has faith in the logical processas of
science and uses its modes of inquiry,

~-- but at the same time recognizes their
' limitations and the situations for which
_they are paculiarly appropriate.

---= He enjoys science for the intellectual
stimulus it provides, for the beauty of
its explanations, the pleasure that comes
from knowing, and the excitement stemming
from discovery.

-~ He has more than a common sense under-
standing of the natural world.

--- He appreciates the interaction of science
and technology, recognizing that each
reflects as well as stimulates the course
of social and economic development,

-~~~ but he 1s 2ware that science and tech-
nology do not progress at equal rates.




--=- He 18 in intellectual possession of some
of the major concepts, laws, and theories
of several sclences.

-=-- He understands that science 1is one but
not the only way of viewing natural phe-
nomena, and that even among the sciences
there are rival points of view.

--- He appreciates that knowledge is generated
by people with a compelling desire to
understand the natural world. '
--- He recognizes that knowledge in science
grows, possibly without limit, and that
the knowledge of one generation 'engulfs, /13
upsets, and complements all knowledge of
the natural world before.'

~=-~ He appreciates the essential lag between
frontier research and the popular under-
standing of new achievements and the im-
portance of narrowing the gap.

--=- He recognizes that the achievements of
science and technology properly used are
basic to the achievement of human welfare.

--=- He recognizes that the meaning of scilence
depends as much on its inquiry process as
on its conceptual patterns and theories.

-~~~ He understands the role of the scientific
enterprise in society and

--~ appreciates the cultural conditions under
which 1t thrives.

--- He recognizes the universality of science;
it has no national, cultural, or ethnic
boundries.
"These goals suggest the ends of a liberal education
in the sciences and there are undoubtedly other goals of
importance; these statements are only suggestive.,"

Although many questions may be raised concerning the

meaning of some of the specific items in the statement, Hurd's




summary has been accepted in principle by a large number of

science teachers at both the secondary level and the college
level., It may be more profitabl? in trying to understand
the meaning of scientific literacy to study this statement
in some detail, instead of trying to develop a more precise

definition of the term,

/1¢



Philosophy of the Curriculum

Content: Science is becoming increasingly important in our
culture. It is essential that the general public realize
the influence science h&s on society, and have a positive
attitude toward becoming scientifically 1iterate. Analysis
shows that less than one and one-half percent of school-
aged children will become scientists and/or science teachers.
However, everyone lives in a world effected by science.,
There is common agreement among science educators that all
individuals, including scientists and science teachers, must
become scientifically literate. Also, there is general
agreemcnt among science educators that scientific literacy
possesses the following components: |
a. & knowledge of the major conceptual schemes of
science,
b. a knowledge of the relationship between science
and technology,
c. a knowledge of the impact of science and technology
on society,
d. a knowledge of the processes used by scientists,

e. a knowledge of the values held by scientists.

In addition, the scientifically literate person will

place a high value on scientific processes for solving

problems in everyday life as well as in the laboratory. Also,

he will utilize sc{entific processes in solving many of his
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own problems.

Method: Students learn as individuals, and the instructional
program should emphasize the learning process and develop an
environment to encourage learning. The role of the teacher
in this learning process becomes that of a mediator, rather
than the sole information source. Effective learning can
best be achieved by using a systematic approach to learning
design and curriculum planning. In this approach, evaluation
of the system and feedback of information at every step in
planning, design, and Implementation of the learning progranm
are necessary. The affective domain is of primary importance
in the learning process, and every opportunity must be t;ken

to reinforce desirable attitudes and interests.

Reinforcement of pesitive affective goals, will result
from student involvement in planning their learning programs.
Learning is not a "spectator sport.” Students must be active

participants in the learning process.

Reinforcement of cognitive as well as affective learning
comes from three sources: internal reinforcement from the
thrill of learning, the drive of unsatisfied curiosity; ex-
ternal reinforcement from the attitudes and encouragement of
students, teachers, and peers; and psychomotor reinforcement
that comes from actually "doing something." All of these

avenues of reinforcement must be utilized at every opportunity.
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Because science has no disciplinary constraints --

these have been imposed by teachers -- this course is intra-
disciplinary in scope, and is planned as a total educational

science program for the average student.
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3.

General Goals

To provide the essential competencies for develop-
ing scientifically literate citizens.

To provide the basis for further study in science.
To produce a continuing interest in learning more

about science and science related activities.

Specific Behavioral Goals for the Scientific Literacy Curriculum

(Note: Preface each lettered statement, AT THE CONCLUSION

OF THE LEARNING PROCESS THE STUDENT WILL:)

Knowledge about the nature of knowledge.

1.

2.

3.

L
5.

Explain the importance of intuition and observation

in formulating an hypothesis.

Given statements related to scientific observations
and theories, classify statements as obssrvations,
principles, assumptions, theories, or false state-
zents.

Give two examples of scientific laws that co not have
exceptions, and three sclentific laws that do have
exceptions.

Distinguish batween an observation and an explanation.
Explain why scientists choose to assume that some laws

do not have exceptions.
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6. Describe some of the difficulties encountered in
determining a cause-effect relationship between
two events.

7. Explain the scientist's viewpoint of the nature of
reality.

8. Drew a diagram to show the interrelationships among

observations, hypotheses, inventions, and experiments.

/1

B. Contiﬁued interest and incentive for learning.

1. Aék intelligent questions about everyday observations
that are related to science.

2. Read and discuss scientiiic reports found in magazines
and newspapers. .

3. Volunteer to study about some scientific topic and
report his findings to the class.

4., Question authoritative statements when conflicting
evidence is discovered.

S. Use scientific principles in solving everyday problems.

C. Use of knowledge in solving problems.
1. 1ldentify a simple scientific problem, suggest an
hypothesis, and plan and conduct an experiment to test

the hypothesis.,

D. Xnowledge of basic principles, concepts and theorfes of

science.

1. Use conceptual schemes of science to explain everyday

observations of phenomena.




E. Relationship of science and technology.

1. Explain the difference between science and technology,
and describe how they are interdependent on each other,

2. Describe ways in which technology has been useful in
obtaining new knowledge and improving our standard of
living.

3. Describe ways in which some products of technology
have been harmful to socliety and suggest ways of /20

remedying the problems created by the unwise use of

technological devices.

F. How scientific knowledge grows.
1. Describe at least three examples of the way that.
sclientific knowledgé grows.
2. Show how each discovery is dependent upon the inven-

tions and discoveries of others.

G. Limitations of science.
1. BExplain why it is impossible to predict future
scientific discoveries.
2. Describe the importance of values in scientific re-
searcn,.and tell how they are chosen.
3. EBxplain why {t 1s impossible for & scientist to prove

that a given theory is absolutely correct.

H. The interaction of science and society.

1. Give examples of both wise and unwise dectsions con-




7.

8.

cerning the use of scientific discoveries, and ex-
plain why the decisions are classified as tﬁey are.
Name some of the kinds of pollution that are common
in his local community and propose ways of lessening
the dangers they create.

Describe some_of the values and some of the dangers
of a society based on science and technology, and
make suggestions for lessening some of the dangers.
Explain the extent to which a scientist should accept
the responsibility for his discoveries.

Explain how our knowledge of public health and medicine
has affected population growth, and suggest some ways
of dealing with the population problenm.

Describe the public's responsibility for making wise
use of natural resources, and tell how a group of
citizens might work together to promote better use

of resources.,

Explain how improved transportation and communication
have changed our social and cultural environment.
Describe some of the science related factors that have
produced social and political conflicts, and suggest
wvays of dealing with these problems.

Take a position concerning the use of technology for
national defense, including biological and chemical

warfare devices, and justify the position chosen.



10.

The

Describe the effect of population density on mental
health, and describe ways in which an individual in

poor mental health can be identified and obtain help,

universality of science.

Give examples that show the international character

of science.

Given examples of broad scientific principles, and

describe ways in which these principles apply in /i
selected situations in different branches of science.

Show how the techniques of science can be applied to

other areas of levrning.



Content Outlihe

General Description

The curriculum wili emphasize the problem approach in
which content will be introduced as it is needed, with adequate
precautions that all of the content will be utilized during
the program, The curriculum is designed for individualized
instruction. As such each student proceeds at his own pace, /2
individually or in small groups, and continues with the
materials until the minimum goals are achieved. Students who
arc more interested in a subject are provided with many

supplementary tasks that will permit them to work at what-

ever depth they are capable.

Initial problems are simple, and successive problems be-
come more difficult, until the student is gradually encouraged
to work at the maximum ability level of which he is capable,
Some students may require the entire span of their school
career to achieve the minimum goals of the program, while
others may achieve them within a few years., However, the
material is designed to be used throughout the student's
school career, and not be concentrated in a relatively brief

span of time.

The curriculum for developing ccientific literacy is
interdisciplinary in its organization, introducing ideas from

the social studies, mathematics, composition and literature,



as well as ideas from traditional biology, physics, and
chemistry as they are needed. For these reasons, it is not
possible to prepare a simple curriculum outline. The out-
line will consist of two parts: first, exnsmples of the types
of problems that will provide the basis for the curriculum;
and second, an outline of the content that will be included
in the problems, with adequate provision for being sure that
all aspects of the content are included somewhere as the

problems are studied.

Typegs of Problems

There is not enough space in this outline to describe in
detail the organization of the curriculum. 1Instead, some
examples of the types of problems are given at two levels of
sophistication: 1ntroauctor1 problems studied in the early
stages of the curriculum, and more sophisticated problems for

advanced studentsa.

A. Introductory Problems.
1. Hhat 1s scilence?
What scientists are like, what they do and
how they discover new knowledge. The NSTA
Science Filn series provides the motivation
for this prodblem. Also fncluded will be
programmed materials on the structure of

knowledge and the processes by which new

s



knovwledge is discovered. Each student will
identify and solve a simple problem that will

include developing and testing a hypothesis.

2. How do physical objects interact?
This is a programmed sequence on Newton's Laws
of Motion, requiring students to observe, pre-
dict, and experiment. Only mechanical inter-
actions are studied in this problem. Two

/25
commercially produced films are also available.

3. How do living things differ from nonliving things?
This is a programmed sequence providing the
students with an opéortunity to study a gieat
variety of living plants and animals, from
microscopic to macroscopic. In studying the
material, the student learns the basic character-
istics of all living things, and begins develop-~

ing concepts of adaptation and evolution.

4, How are population densiries controlled?
The student begins this sequence with a study
of the ecology of a hay fusion, and moves to the
study of population controls for mammals and
humans. Actual projects carried out in the

local area are used.

5. What is encrgy, and how can man utilize it?

The student is introduced to the kinetic theory




of matter, anrd develops some idea of ther-
modynamics, including the concept of useful
available energy. The study of the 1mpoftance
of cheap energy in developing our present
culture and standards of living leads to
studying the problems of thermal and atmo-
spheric pollutfon in energy production. A
combination of film, prvogrammed text, and

projects is used. /26

B. More Sophisticated Problens.

1. What are the effects of improved communication
and transportation on international attitudes and
views?

2, To what extent should a scientist accept respon-
sibility for the use of his discoveries?

3. What are some of the limitations of scientific
approach as to obtaining knowledge and information?

&, What are some possible ways of dealing with
problems of chemical pollution frem insecticides

and fertilizers?

Scope of the Content of the Course

In addition to the post-testing for each problem, periodic
criterion tests will insure that all of the following content

items have been learned by the student during his study.




Knowledge about the nature of knowledge.

1, Relationship between process and product.

2. Science and invention.

Observations, theories, experimentation, and

invention.
The use of knowledge in solving problems.

Knowledge of the basic principles, concepts and

theories of science.

1, Physical sciences: Newton's Laws of Motion,
the Kinetic theory of matter and energy , ther-
modynamics and useful energy, the atomic theory,
energy transformations, laws of statistics.

2, Biological Sciences: Characteristics of living
things, the vast varieties of 1living forms,
adaptation, eleution, human biology and repro-
duction, physiology, heredity, antibodies and
immunization, aging, wrind and thought, psychology
and mental health.

3. The Conceptual Schemes of Science.

The relationship between science and technology.

Pefinitions and interaction.
How scientific knowledge grows.

Limitations of science (positive and negative).
1. Problems of predicting the future of sclience and

technology.
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2, The role of authority.

3. Non-scientific problems,

G. The interaction of science and society.
1, Favorable cultural attitudes.
2. Positive and ;egative values.
3. Responsibilities of ccientists for human welfare.
4, Medical and public health technology.
5. The population explosion. J2¢

6. Environmental pollution.

7. Proper use of resources,
8. Transportation and communication,
9. War and peace.

Weapons, including nuclear, biological and
chemical,

H. The universality of science.

Values and Attitudes

In addition to the topics above that are concerned with
values, the course is designed to encouraga continued interest
and incentive for learning by challenging each student to learn

and to provide him satisfaction in the process.,




Continuing Student Evaluation Progrem

The evaluation p;ogram is in a continuing revision process,
gince the‘entire curriculum is still being introduced into
schools. The following characteristics will be retained, re-
gardless of the extent of revisicn within the evaluation frame-

work:

A. 7The entire curriculum will be under continuing |
~evaluation, including the philosophy, goals and /29
objectives, and the instructional system. Periodic
learner.aaseasment. including achievement tests,
intelligence tests, aptitude tests, and preferenge

tests, will be used to detect changes in the learner

characteristics as they progress through the program.

B. Each student on entering the system will be pre-
tested to determine his background knowledge and
skills., This will make it possible to prescribe
remedial materials whenever they are needed to bring

the student up to the proper entry level. ‘

C. Each individual learning module will have a
1. pre-test to determine if the student already
knows the material in the module and should be
moved on to another item, and an
2. entry level test to deteraine {f the student
has the necessary background skilis and knowledge

to begin wvork on the module.




D. A post-test will be adminfstered to determine student
mastery of the materials in the module.’ The student
will be required to answer all questions correctly be-
fore he is permitted to move on to another module,
but the teacher will determiﬁe standards for answer
quality based upon the results of the tests in A and

the teacher's knowledge of the individual learner.

E., Periodic summary tests will be given to determine the
students' retention of ideas and ability to organize

the material into his conceptual pattezns,

F. At the c¢onclusion of the program, students will be
given a final summary test to determine the extent to
which they are capable of utilizing the materials

learned.

All of these tests serve two vital purposes:

A. they 1identify where the material has not been
successful with a particular student, thus enabling
the teacher to guide the student to alternative
learning materials that will enable the student to

successfully complete a module;

B, they also identify arcas where revisions mus¢t be made

in the module due to continued student difficulty.

These purposes must be met if the program is to meet student

needs and maintain its flexibility.




Development of Materials & Learning Strategy

The curriculum materials were developed (or, more pre-
cisely, adapted and developed) by a working committee of twenty
elementary and secondary teachers who spent three summers
identifying useful materials for the curriculum, preparing

learning mocules, and organizing the content.

Commercial sources were used for the most part, either
as available or, when necessary, adapted to meet the specific
curriculun needs. Other useful sources of ideas and materials
were current periodicals and industrial educational materials.
Some materials weres developed completely, when no useful
sources could be found. All of the materials were then

assembled and coordinated into an effective, working curriculum.

All development activities were based on a systems plan
which provided a content outline that met the specified
objectives. Each available item of material was analyzed in
terms of the objectives met, the entering skills necessary for
the learner, and the characteristics of the learner most
suited to use the material. This information then became a
permanent part of the material. In the same manner, items
developed entirely by the teachers were designed to meet
certain objectives and contained entry skill specifications

and learner characteristic data.

Whenever possible, a number of alternate methods for
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reaching specific objectives are available, especially for
move difficult or involved currxiculum areas. Each alternate
learning module stresses different learning characteristics.
For example, in some cases the same objective may be met
through the use of a commercially available film, a teacher
developed audio tape and slide presentation, or three

different magazine articles.

The materials are utilized by the students in a number
of different ways, with emphasis on individual needs. Learners
may work independently, in small groups, in large groups, in
teams, or any variation of these, depending upon the objectives,
the available material, and the students involved. All qaterial,
as a result, is as flexible as possible in implementation and

as specific as possible in content.

It is student centered, and emphasizes:
A., development of skills,
B. motivation techniques, and

C., reinforcement of learning.




Validation of Materials: Activity & Results

The curriculum materials have been used in the Elm Street
Elementary School and the John Croeson Junior High School
during the current year. In every.case, pre- and post-tests
have been administered, and pupils have been asked for oral
and written comments about the program. There was some
difficulty in using the materials in the junior high school,
because pre-tests showed that students lacked the necessary
entry levels for working with the materials. Remedial
material had to be utilized ﬁefore the students could begin
to work with regular curriculum materials that had been
developed for them. For this reason, one section of non-
academic students in the seanior high school was used to
validate some of the materials designed for the junior high

school.

Validation Results:

It was found that 90 percent of the students achieved the
minimum goals of the curriculum, while 25 percent far exceeded

the minimum goals.

In general, student reaction to the curriculum was enthu-
siastic, far more than with the teachers. Teachers have com-
plained that the materifals take too much time and detract

from other areas they think are far more important than de-




veloping scientific literacy. Several teachers used the
naterials as little as possible, with relatively little pro-
gress on the part of their students. Most of the negative
attitudes exprecsed by students came from classes taught by
these teachers. About ten percent of the students disliked
the curriculum, claiming that 1t was "too hard” or that it

"{nterfered with their other work.”

There was considerable feedback from parents and community.
Some parents complained about the excessive homework their
children had, and others objected to the content being taught,
The committee for the.Abolition of Sex Education in the Schools
held a stormy hearing concerning the unit on Population
Problems, and attempted, with little success, to get some of
the church groups to oppose the program. At another time
one class did an analysis of the city seqage treatment planf
which resulted in some very unfavorable publicity about current
treatment practices. The city council protested, but the
teacher was defended by her principal and the school board

voted to support her.

In summary, there was considerable evidence that the minimum
goals had been achieved with the majority of the students, but
work needs to be done in revising the materials and improving

gsome of the weak spots in the program.
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Outline of Teachers' Institute

Purpose

This institute is planned to introduce the new scientific
literacy curriculum materials to science teachers who will be

using them duriang the coming year.

Participants

John Henderson is science supervisor for the Grand City
public schools, a system 5f about 5,000 students. Henderson's
immediate superior is the curriculum director, an assistant

superintendent of the district.

There are between 111 and 115 elementary teachers in the
system, a junior high géhool with about 80 teachers, and a
senior high school with 60 teachers. Of these, there are
seven science teachers in the junior high school, and five

science teachers in the senior high school.

The senior high school teachers are well prepared, each
with a major in his subject field, except for the physics

teacher who has a major in mathematics and a minor in physics

(he also teaches two sections of mathematics in addition to

his physics assignment)., Three of the junior high school




teachers have majors in biology, one in physical education,
one in home economics, and two in guidance. However, each
has enough science credits on his certificate to qualify him

for state certification in junior high school science.

Henderson, in discussing the problem of instituting the
new curriculum, has agreed with the curriculum director that
all of these teachers should be involved in the inservice
program to some degree, but that the greatest emphasis should

be given to the junior high school teachers.
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Institute Philosophy ’

In order that new curriculum materials may be used suc-
cessfully in the classroom each teacher must become thoroughly

acquainted with the objectives and content of the program.

It 18 not necessary for each teacher to study every topic
in detaill before beginning to implement the curriculum; but
he must be thoroughly familiar with the purposes and philosophy
of the curriculum and examine enough of the particular course
material in detail so that he will understand the educational

framework in which the course was designed.

Perhaps the most effective way of helping teachers '"catch
the spirit" of the program is to use the same teaching tech-

niques in the institute as will be used in the new curriculum,
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Behavioral Objectives for the Institute

Given the curriculum blan for developing scientific
litevacy, a teacher will
A, learn a definition of scienéif;c literacy and Justify
its importance in an educational program;
B. evaluate the behavioral objectives listed for the
scientific literacy curriculum in terms of
1, specificity of the behavior called for, /39
2, type of learning skill involved,
3. consistency of the objectives with the stated
goals, and
4, the level of difficulty of the material according
to some taxonomy of learning (Gagne, Bloon, or
any other);
C. prepare plans for implementing the curriculum in the
claserorm, making specific suggestions for achieving
specific objectives and the general goals of the
project;
D. actively seek additional material and make suggestions
for further curriculum implementation;
*E, actively participate in discussions with other science

teachers and supervisors for improving the curriculum.

* NOTE: The institute participants will not be told that

this 1s an objective.




Pre-Institute Activities

All of the science teachers involved in implementing
the scientific literacy curriculum are req;ired by their
principals to attend the institute. However, in order to
.assess and meet individual needs, certain pre-institute

activities have been developed.

.

The pre-assessment shown on the following pages must be
completed at least three to four weeks prior to tﬁe institute.
Teachers who indicate 1ittle or no experience with the items
in question one must go through the entrance exercise des-
cribed after the pre-assessment. Teachers with average or
less than average experience are offered the entrance ex;

ercise as an option.

Institute staff will go over each completed exercise in
detail and individually contact the teacher with analysis and

recommendations.

/40



PRE-ASSESSMENT FOR INSERVICE INSTITUTE

NAME:

ADDRESS :

SCHOOL:

HIME PHONE: _

PROFESSIONAL TRAINING: . /41

DATE (S) SCHOOL OR COLLEGE DEGREE

SCIENCE BACKGROUND:

COURSE NAME NO. OF HOURS DATE TAKEN

1., How good do you consider your background? (Circle one)

EXCELLENT AVERAGE LITTLE NOXE
Scientific Literacy 5 4 3 2 1 0
Instructional Systems 5 4 3 2 1 0
Behavioral Objectives 5 4 3 2 1 0

Curriculum Planning 5 4 3 2 1 0




4,

Have you attended conferences or institutes for science
teachers on any of the topics mentioned in question one?

.» If so, when?

Where?

Which one?

Check the area listed below in which you have had ex-
perience:
Writing behavioral objectives and criterion
assessment items.
____ _Desizning a more efficient instructional system.
Designing a multi-media learninyg sequence., If you

check this item, describe briefly what you have done.

Have you ever analyzed your own instructional system?

1f so, describe how you did it:

What experience (i1f any) have you had in introducing new

courses into your teaching?

1f you answered f4, evaluate the success of your attempt(s).



Entrance Activity

These activities will be performed by teachers whose

response to the pre—-assessment indicates a need in these

areas, before beginning the institute.

Given an enabling objective, the participant will:

A,

B.

D.

E.

Prepare a criterion assessment to measure the mastery
of the objective.

Prepare & criterion pre-assessment and an entry level
assessment for the objective.

Outline briefly several learning strategies for achiev-
i.g the objective.

Outline in detail one of these strategies.

Outline a plan for validating the material,

Outline a plan for implementing the material in the

classroonm.

Learning material in this area:

Robert F. Mager. Preparing Instructional Objectives.

Palo Alto, California: Fearon Publishers, 1962,

BRach teacher taking this activity will be given a copy

of this book.



Institute Structure & Management

Participants may "test out of'" specific items in the
institute if their pre-assessment indicates they already

know the module content.

Qutline of Institute Content

Participants will carry on the following activities:

A. Evaluating instructional systems (text or tape work-
book presentation).

B. Why behavioral objectives? (tape/slide or live pre-
sentation) also, behavioral objectives in the
affective doaain (text or live presentation).

C. Scientific literacy.

1) Definition (live presentation with analysis groups).

2) Writing behavioral objectives {(text or live pre-
sentation.

3) Mriting criterion assessment items (text or
sinulation game).

D. Analysf{s of Curriculum for Developing Scientific

Literacy (analysis groups).

E., Examples of learning situations used in scientific
l{teracy currficulum (videotape demonstration or live
lab).

F. Examples of learning unit (live 1labd).

G, Practice in teaching a learning unit (videotape for

microteaching).




H. Plans for continuing revision (analysis groups).
I. Evaluation
1) of the curriculum plans (analysis groups),

2) of the institute (worksheet and analysis groups).

Learning Strategies

The institute will be activity centered; from the be-
ginning each participant will have an active role. Indi-
viduals will be shown good teaching tachniques by having then
utilized in the institute. Emphasis will be on learning and
provision of a learning atmosphere, with thg institute
director taking an advisory vole rather than being the sole

learning source available to the participants.,

The institute will exemplify the way the curriculum should
be presented to the students. The institute director's role,
therefore, is that of organizer and director of the learning
environment, in contrast to the usual role as lecturer and the

source of information.

The pre-test for the institute provides the basis for
preparing a tentative activity schedule for each participant
to follow. However, it will be possible for the participant
to change his program at any point desired, as determined by

a director/participant conference.




The institute will employ various media

A. to demonstrate selection of appropriate media for
specific content,

B. to offer learning strategies which accommodate in-
dividual learning styles, and

C. to prevent boredom from traditional lecture pre-

sentation.

Plans for Revision

The participant wilil learn that the curriculum program
will be under constant revision, with plans for considerable
change during the first coupls of years and major revision
after about five years. Participants' #petitutelacftvities
and vaiidation information from the first year of operation

will form the basis for revision.

Experimental Use

Each teacher will be asked to select a curriculum unit
or topic for experimentation and utilize the unit in a class.
Teachers will then discuss the success of the experiment, and
offer suggestions for improving the learning material. Sched-
ules will be arranged so that each teacher can obtain the
assistance of the science supervisor, or a ma?ter teacher in

presenting the unit if there is difficulty.




Released Time

All teachers will participate in the fastitute during
the last two weeks in August, for which they will be paid
an extra two weeks salary at their standard rate for the

gschool term,

Schedules have been arranged so that all'séience teachers
have every fourth Friday afternoon free &uring the school
year for inservice work and discussions. About half of these
will be formal sessions, with all teachers expected to attend,
and the rest are informal, voluntary sessions, whcre teachers

may request conferences or obtain help with specific problems.



Evaluation of the Institute

At the conclusion of the institute, and twice during the
first year of the curriculum trial, teachers will be asked
to provide an informal statement of the effectiveness of the

inservice program as well as the curriculum inciuding suggest-

ions for improving 1it. %ny suggestions that appear to be
helpful will be used in changing future institute plans and
in revisiung the curriculum materials. Discussion will be
open and frank, with criticisms given in a profeesional
manner. At the conclusion of the project.a final report will
be filed with the assistant superintendent which will include
some teacher critficisms and information on how these suggest-

ions were utilized to improve the program.
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Directions

Now that you have gone through the curriculum structure
and model inservice institute, analyze the institute in terms
of practicality, and possible success in meeting the institute
objectives, basing your analysis on the curriculum, students,
and teachers described. It is your job, either alone or with
a small group of other science supervisors, to improve and
revise this institute to make it workable. If a behavioral /50
objective is bad, revise it; if the flow chart lacks basic

areas, add them. A verbal analysis is not enough; specific

revisions are necessary.

Material 1isted in the appendix is available to help in

making specific revisions. Refer to it as recessary.

When you have finished take a break. After coffee, tea,

or milk, go on to part three.




CONCLUDING ACTIVITIES

For this final section you have three jobs.

First, review the inservice program plans you prepared in
Part One - Initial Activity. Make whatever changes you
think are desirable. Tell why you think each change was

necessary.,
' /51
Second, on a separate sheet of paper, answer the following

questions about Part Two:
1) How well does the philosophy and content of the
curriculum outline for developing scientific

literacy fit into your philosophy of education?

2) What changes would you recommend for the curriculum

plan 1if you were asked to adopt it?

3) What changes would you make in the inservice plan
'4f you were asked to implement the curriculum

described?

.Ehliio briefly describe how effective you feel this set of
materials has been in improving your knowledge and skills
for utilizing educational technology.

List any areas of educational technology you wish more
information about or feel should be bfought out more strongly

in the material.




You may do this alone or with other science supervisors.
However, it must be emphasized that the final product is to
be a revised inservice institute that you can use., If it

has been merely an academic exercise your work on these

materials will simply have been "busy work."
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Behavioral Objectives in the Affective Domain,

A model for constructing educational objectives and
evaluating th»ir outcomes, 42 pages; distributed by
the National Sclence Teachers Association, 1201
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Diagnostic Testing,

Audio tape produced by tha National Scieace Teachers
Assoclation Project on Educational Technology, 1201
Sixteenth Street, N.W.,, Washington, D.C, 20035,

Norm Reference versus Criterion Reference Testing,

Audio tape produced by the National Science Teachers
Agssociation Project on Educational Technology, 1201
Sixteenth Street, N.W., Washington, D.C. 20036.

Principles and Practice of Instructional Technology.

A programmed, inservice workshop. Sold as a package,
it consists of approximately 20 hours' instruction:

15 audio tapes, 12 filmstrips, 10 workbooks, a
monitor's manual and a script book. According to the
brochure, a teacher completing the workshop will have
skill and practice in (1) writing behavioral objectives,
(2) writing test items to test the objectives, (3)
designing instruction which will keep his students
interacting with the subject matter, and (4) testing
the instruction to see 1f it doas what it was intended
to do. Distributed by General Programmed Teaching,
424 University Avenue (P.0. Box 402), Palo Alto,
California 94302,
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Seven validated audiovisual programs, accompanied by
response sheets, pre-tests and post-tests. Individual
program titles are:

Selecting Appropriate Educational Objectives

Promoting Perceived Purpose

Educational Objectivas

Establishing Performance Standards

Evaluetion

Systematic Instructional Decision-Making
Available as a set or individually from Vimcet Asso-
ciates, P.0O., Box 24714, Los Angeles, California 90024.

"Quik-Topic" Filmstrips",

A 3eries of filmstrips with accompanying audio tapes,
produced and distributed by Educational Media Incor-
porated, 106 West TFourth, Eilensburg, Washington, 98926.
Selected titles include:

Large Group Teaching Auditoriums

Television Utilization in Education

Dial Accels Information Retrieval Systems

Computer-Assisted Instruction.

Really UYnderstanding Concepts: or in frumious pursuit of

the jabberwock,

Slide/tape presentation with workbook, produced and
distributed by Susan M. Markle and Philip W. Tiemann,
University of Illinois at Chicago Circle.

Selection and Use of Programmed Materials.

Why

Color filmstrip with accompanying handbook, produced
and distributed by the Department of Audiovisual:
Instruction, 1201 Sixteenth Street, N.W., Washington,
D.C. 20036,

Behavioral Objectives?

Overhead transparency/audio tape presentation; includes
script and sugygestions for use, copy of audiznce par-
ticipation sheet, and criterion test; produced and
distributed by the National Science Teachers Association,
1201 Sixteenth Street, N.W., Washington, D.C. 20036.
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